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Abstract: In an era of global warming, long-standing challenges for rural populations, including
land inequality, poverty and food insecurity, risk being exacerbated by the effects of climate change.
Innovative and effective approaches, such as Climate Smart Agriculture (CSA), are required to
alleviate these environmental pressures without hampering efficiency. In countries with unequal
distribution of land, where issues of access to and use of land rank high on the policy agenda,
policymakers are confronted with the challenge of implementing interventions such as land
reforms, whilst endeavouring to ensure that sustainable agriculture approaches be adopted by
farm-households. The aim of this study is to investigate how land reforms can provide an opportunity
for policymakers, particularly in lower-income countries, to enhance not only equity and efficiency
but also environmental sustainability. In particular, this study builds on an extensive review of
the theoretical and empirical literature and employs a conceptual framework analysis method to
develop and describe a framework that explores how land reforms can be associated with the
CSA approach. The resultant “Climate Smart Land Reform” (CSLR) framework contains four
driving pillars, namely land redistribution, tenure reform, rural advisory services and markets
and infrastructure. The framework disentangles relevant channels through which land reform,
via its four pillars, can foster CSA adoption and thus contribute to the attainment of sustainable
increases in agricultural productivity, climate change adaptation and climate change mitigation.
The framework also includes relevant channels through which more ‘traditional’ objectives of land
reformers, including economic, social and political objectives, can be achieved. In turn, the (partial)
attainment of such objectives would lead to improvements in agroecological and socioeconomic
conditions of rural areas and populations. These improvements are considered within the framework
as the ‘ultimate’ objective of land reformers. The CSLR framework represents an innovative way
of conceptualising how land reforms can generate beneficial effects not only in terms of equity and
efficiency but also of environmental sustainability.
Keywords: climate smart agriculture; land reform; land redistribution; land tenure; sustainable
agriculture; sustainable development; rural development; climate change adaptation; climate
change mitigation
1. Introduction
Enhancing food security in the context of an increasing population and global warming requires
the implementation of innovative and effective approaches across food systems. Climate Smart
Agriculture (CSA) is a sustainable agriculture approach that includes climate change in two of its
three objectives—sustainable increases in agricultural productivity, climate change adaptation and
climate change mitigation [1,2]. Institutions that have pioneered CSA include the Food and Agriculture
Organization of the United Nations (FAO), who first introduced the CSA concept in a 2009 report and
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then more formally in 2010 [3,4], the Consultative Group for International Agricultural Research [5,6]
and the World Bank Group [7–9]—all members of the Global Alliance for Climate Smart Agriculture
(GACSA). CSA should not be prescribed as a specific set of agricultural practices and technologies
universally adoptable. Rather, it should be understood as a holistic approach that can include both
traditional and modern agricultural practices and technologies, insofar as these contribute positively
(or at least non-negatively) to the attainment of the three CSA objectives [1].
The existence of a wide range of agricultural practices with “climate-smart” potential and the
rising popularity of the approach have led to a growing literature on CSA and numerous studies
have analysed drivers and barriers to CSA adoption (see, for instance, [10–14]). Unsurprisingly, these
studies reveal that there exists a wide range of factors determining or limiting CSA adoption by farmers.
This is due to the existence of a large heterogeneity between the different contexts studied, but also
between the specific CSA practices analysed within each study.
In order to implement successful CSA strategies, stakeholders at both the farm level and the wider
economic and political environment need to make decisions on the allocation and use of resources,
including finite natural resources such as land [15]. At the policy level, this can translate into interventions
such as land reforms that have the potential to advance, on the one hand, a socially efficient allocation
of land and, on the other hand, an enabling environment for scaling CSA adoption. However, there is
no existing framework that can be utilised to explore the specific linkages between land reforms and
CSA adoption. This study intends to fill this gap by investigating the potential channels connecting land
reforms to CSA and does so via the construction of a conceptual framework. The overarching aim of this
study is to investigate how land reforms can provide an opportunity for policymakers, particularly in
lower-income countries, to enhance not only equity and efficiency but also environmental sustainability.
The general research questions that this paper addresses are as follows:
(1) Can land reforms be considered a conducive environment to foster CSA adoption?
(2) What are the main channels through which land reforms may affect CSA adoption and the
realisation of land reformers’ objectives?
Two premises are important at this stage. The first concerns the definition of land reform and
the second narrows down the scope of the definition within this paper. Multiple definitions of land
reform have been employed in the literature. These range from narrower definitions, which focus
mostly on land redistribution [16–19], to definitions which broaden the scope of land reforms to include
complementary measures in support of land reform beneficiaries [20–23]. In the context of this paper,
a relatively broad definition of land reform is used: “Land reform is the generic term for modifications in
the legal and institutional framework governing land policy” [24] (p. 69).1 Moreover, the focus is placed on
agricultural land reforms, omitting reforms directly affecting urban tenures and urban land use.
Because of the specificity of each country context, modern land reforms have been developed and
implemented in a variety of forms and for a variety of reasons.2 Land reforms include interventions
related to two broad categories. The first category considers changes in the tenure structure and includes
both land redistribution (i.e., the reallocation of land, therefore affecting directly land concentration)
and land tenure reforms (i.e., “changes to the rules of tenure” [25] (p. 47)). These represent the first
two pillars that drive the conceptual framework introduced in this paper. Both land redistribution
and tenure reforms can be undertaken in a variety of forms and indeed there are circumstances
where they coexist. Land redistribution programmes can be State-led, market-led or hybrids of the
two [26]. In addition, land redistributions can have a multitude of different specific characteristics and
1 Land policy refers to “the set of intentions embodied in various policy instruments that are adopted by the state to organise
land tenure and land use” [24] (p. 69).
2 In addition to country contexts, evolutions in external pressure trends have also played a role in influencing the types or
forms of land reforms in different countries. Examples of these pressures are the Alliance for Progress (AfP) set by the United
States (US) Government in 1961 or the World Bank’s influential role in prioritising land titling programmes in numerous
developing countries in the last decades of the twentieth century and in supporting market-led land reforms.
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triggering factors. Tenure reforms can range from tenancy reduction or rebalancing laws, to tenancy
registration, legal recognition of customary tenure rights, patrialisation, collectivization, etc. (see, for
instance, [18,27]). In some circumstances land redistribution programmes have been complemented
with tenure reforms aimed at enhancing tenure security (e.g., in South Africa), in other circumstances
tenure reforms have been employed as a means to transfer land (e.g., the land to the tiller reforms of East
Asia; the patrialisation schemes occurring after decolonisation). The second broad category relates to
interventions affecting the support services available to rural populations, and in particular to land
reform beneficiaries. These include interventions linked to Markets and Infrastructure (MaI) and to
Rural Advisory Services (RAS). Although such services “may or may not be extended or improved
with or without land reform” [28] (p. 12), there is ample recognition in the literature of the crucial
importance of these support services for the attainment of the objectives of land reformers [27,29–32].
MaI and RAS are thus included in the framework as the third and fourth pillars driving the framework.
The objectives of land reformers represent the second main component of the framework.
In general terms, the ‘traditional’ objectives of land reformers are rooted in economic, social and
political grounds [28,33–35]. These include objectives such as the reduction of inequality and poverty,
enhancing agricultural productivity and output growth, economic growth, avoiding conflicts, increased
employment, gender equality, freedom and stability (both economic and political). Occasionally,
references can include environmental considerations and environmental sustainability as an additional
objective of land reformers [36–39]. In the conceptual framework advanced in this study, both
‘traditional’ objectives and environmental objectives are included. The environmental objectives are
represented by the three CSA objectives—sustainable increases in agricultural productivity, climate
change adaptation and climate change mitigation. In the remainder of the paper, we therefore refer to
it as the “Climate Smart Land Reform (CSLR)” framework.
The CSLR framework introduced and analysed in this paper represents an innovative way for
policymakers to integrate the CSA objectives in the (re)design phase of land reform, alongside the
more ‘traditional’ objectives, and to consider appropriate channels through which these objectives can
be attained. Moreover, it presumes that the (partial) attainment of these objectives generates positive
effects on what is considered to be the ‘ultimate’ objective of land reformers within the framework:
improved agroecological and socioeconomic conditions of rural areas and populations.
This paper is structured as follows. The Section 2 provides a brief background on the four pillars
driving the CSLR framework. The Section 3 focuses on the first two pillars of the framework, namely
land redistribution and tenure reform, and explores the main channels through which these can
affect CSA adoption and the attainment of ‘intermediate’ and ‘ultimate’ objectives of land reformers.
The Section 4 describes such channels for the latter two pillars of the framework, MaI and RAS (i.e., the
support services available to land reform beneficiaries). The Section 5 concludes, providing a brief
discussion on the potential uses of the framework.
2. Overview of The Four Pillars Driving the CSLR Framework
The CSLR framework introduced in this paper is illustrated in Figure 1. The framework has been
elaborated by following the various phases of the conceptual framework analysis [40], a qualitative
research method employed widely across a multitude of research fields (see, for instance, applications
of the method by [41–45]). The analysis involved undertaking an extensive multidisciplinary review of
the theoretical and empirical literature surrounding the subjects of land reform and CSA. This enabled
us to identify, name and categorise the various key concepts, and subsequently to integrate and
synthesise these concepts within a framework. The procedure was further enriched by the feedback
received during the validation phase of the analysis.3 This iterative process resulted in the CSLR
3 For a detailed explanation of the conceptual framework analysis, including a description of the different phases composing
the methodology see [40] (pp. 53–54).
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conceptual framework depicted in Figure 1, which is driven by the four pillars of land redistribution,
tenure reform, Markets and Infrastructure (MaI) and Rural Advisory Services (RAS). Although the
framework suggests that land reforms which combine interventions on the four pillars can enhance the
likelihood of CSA adoption and generate exponential benefits on the livelihoods of rural populations, it
also recognises that in specific country contexts it might not be feasible (or in particular cases necessary)
to act on all four pillars simultaneously. This may be due to a multitude of factors, including pre-reform
tenure arrangements, status of markets and infrastructure, demands and expectations of potential
land reform beneficiaries, budgetary constraints, among others. In contexts where, for instance, farm
operation is already undertaken by peasant-like farmers (via fixed rent or sharecropping types of
tenancy arrangements), there may be less or no need for direct land redistribution: land to the tiller
types of tenure reforms may be more appropriate.4 Instead, where tenure types imply that farm
operation is undertaken by wealthier farmers (via the hiring of labour) then redistributive types of
land reform may be more relevant [46]. In other instances where rural infrastructure may already be
deemed to be satisfactory, financial efforts to improve these may not be an immediate priority and
could be sequenced out appropriately.
This implies that the framework does not prescribe the don’t do anything till you can do everything
doctrine.5 Rather, it considers that land reform which combines actions related to the four pillars
can enhance the likelihood of CSA adoption and generate exponential benefits for the livelihoods of
rural populations, but that interventions on individual pillars can nonetheless be advisable. Moreover,
different demands from land reform beneficiaries will emerge with respect to the individual pillars,
based on a multitude of factors including the pre-reform tenure arrangements. The framework
acknowledges that a partial land reform is better than no land reform and that the specific pre-land
reform context is crucially important in determining the relevant set(s) of intervention(s) to be
undertaken on each pillar.
It is also important to note that the four pillars upon which the framework is built are strongly
interconnected with the overall land management activities present at the country level. These
include the underlying broader institutional arrangements governing land policy, the land information
infrastructure developed within a country and the land administration systems [47]. Although not
described in this paper, these play a crucial role in the efficacy of a land reform.
4 Such reforms consist essentially in transforming farm operation in farm ownership. Typical examples of successful land to
the tiller types of reform are those that occurred after the end of the Second World War in Eastern Asia (Japan, Taiwan, South
Korea).
5 This doctrine, which argues that only comprehensive interventions can be effective and that little, if any, benefit can be
obtained without concurrent action on all facets, may put at risk the realisation of any land reform actions [18,29].
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Figure 1. Climate Smart Land Reform framework (Source: Authors).
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3. Changes in the Tenure Structure: Land Redistribution and Tenure Reform
3.1. Pillar I: Land Redistribution
The first of the four pillars shown in Figure 1 is land redistribution and involves the passage of
an asset (the land) from individuals or groups of individuals (the “land losers”) to other individuals
(the “land gainers”). Traditionally, land redistribution programmes are undertaken by the State as
main actor (so-called State-led redistributions), who either centrally or via devolved administration
(e.g., regional, provincial, communal governments) sets, in a more or less participatory manner, the
grounding rules for the redistribution (e.g., ceiling on the amount of land that an individual can possess;
whether a compensation shall be paid to the land losers, by whom, when and in what amount; which
geographic areas are to be prioritised, etc.). The State also sets the procedures for the implementation
of the programme (e.g., the requirements and processes for individuals to be included among the land
gainers; the processes for, and the timing of, the possession of the land from the land losers and the
subsequent distribution to the land gainers) [18]. These State-led programmes characterised most of the
land redistributions that occurred before the 1990s (e.g., Mexico, Cuba, Chile, Peru, Iraq, Iran, Egypt,
China, Vietnam, etc.). More recently, alternative forms of land redistribution emerged, which altered
the role of the State to that of market facilitator (so-called market-led or market assisted redistributions).
This occurred, particularly since the 1990s, in countries such as Colombia, Brazil, South Africa and
Malawi [48–50]. There also exists a hybrid “joint state/market land redistributive policy” [26] (p. 31),
whereby the redistribution can occur both via willing-seller and willing-buyer market processes and via
expropriation and redistribution from the State (e.g., in the Philippines). Land redistributions can also
be characterised by their main triggering factor(s). Social revolutions have, for instance, played a role
in creating the basis for land reform in numerous countries (e.g., Mexico, Cuba, Nicaragua, Algeria,
Iran, South Africa), as have decolonisation processes (e.g., Kenya, Zimbabwe), external pressures
(e.g., AfP in Latin America), and peoples’ movements (e.g., Movimento dos Trabalhadores Rurais Sem Terra
in Brazil). The CSLR framework outlines three broad effects that can result from land redistributions.
First, land redistribution is expected to contribute to the attainment of ‘traditional’ objectives
of land reformers, which consist of a reduction in inequality and in poverty, increase in economic
growth, avoidance of conflicts, as well as other economic, social and political goals (e.g., employment
creation, political stability, enhancing peasant and peasant-like farmers’ freedom). These complex
relations are represented by the arrow “1a” linking the land redistribution pillar to the ‘traditional’
objectives box in Figure 1. By reallocating land from large landholders to small landowners or to the
landless, land redistribution interventions generate a decrease in within-country inequality. This is
often a ‘traditional’ objective of land reformers per se [18,19,51]. Reduced inequality, in turn, can be
a contributor to other ‘traditional’ objectives, including reducing poverty (via increased land assets
to the rural poor) and increasing political stability and economic growth [52–54]. Furthermore, land
redistribution is expected to generate positive effects on rural employment, both on-farm and off-farm.
On-farm employment is created by increased labour demand of land redistribution beneficiaries whose
small farms employ more labour per hectare compared to larger farms [18,54]. Off-farm employment is
generated via the increase in demand for labour involved in input production and output processing,
distribution and sale used by land redistribution beneficiaries, as well as by the increased demand
for consumption goods and services at the community or local level. These positive pressures on
rural employment would also translate into economic growth,6 political stability and reduction of
poverty. In terms of poverty reduction, one caveat should be mentioned. Although land redistribution
can have beneficial effects on poverty overall, there may be circumstances where distress sales of
6 “Best-guess generalizations [of the multiplier effects stemming from agricultural to rural non-farm income] probably lie in
the range of 1.6 to 1.8 in Asia and 1.3 to 1.5 in Africa and Latin America” [55] (p. 167). Moreover, “indirect income gains at
the national level exceed those for rural regions by 50 to 150 percent, increasing indirect income gains [above those generated
in the rural non-farm economy] by 30 to 90 cents for each initial dollar of agricultural income growth” [55] (p. 159).
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land may occur (from very poor, vulnerable beneficiary farmers to wealthier farmers) thus partially
cancelling out the beneficial effects. This risk can be mitigated by correcting land market distortions, by
enacting and enforcing land ownership floors and ceilings legislation and by temporarily prohibiting
the resale of land or taxing (moderately) the sale of reformed land to deter disadvantageous resales
of land [18,56,57]. Land redistribution is also considered to be a means to avoid conflicts [18,19,33],
which is often a precondition for positive social, economic and political developments. Moreover,
land redistribution has the potential to enhance “freedom of the person of the peasant, freedom of the
land” [28] (p. 182) and, more generally, to expand human freedom (in the spirit of Sen [58]). Indeed,
these positive effects would lead to an improvement in the socio-economic conditions of farmers and
rural populations.
Second, land redistribution interventions in lower-income country settings may enhance
agricultural productivity, which appears in Figure 1 under the CSA objectives box, hence the
arrow “1b” linking the land redistribution pillar at the top of the figure to the CSA objectives
box.7 In labour-abundant and capital-scarce contexts, where market imperfections are present, as is the
case in most lower-income countries, a stylised fact emerges: the presence of an Inverse Relationship
(IR) between farm size and land productivity. Much as some authors have questioned the existence of
such an IR [59,60], and indeed there may be, in particular circumstances, exceptions to the rule,8 the IR
has been found in lower-income country settings independently of the agrarian structure, institutional
environments and agroecological conditions. From Latin American and Caribbean countries as diverse
as Brazil, Colombia, the Dominican Republic or Barbados, to significantly different Sub-Saharan
African countries, such as Madagascar, Kenya and South Africa, and in a number of Asian countries
such as Bangladesh, the Philippines, Pakistan and India, the IR has been regularly found [38,57,61–63].
In addition, where appropriate methods were used, the IR has been found to be robust to a number
of objections raised by authors who suggested that it was induced by biases such as measurement
error, sample selection or omitted variables [64,65]. The effect of land redistribution on efficiency
(agricultural productivity) can also result from positive effects on nutrition: “Under circumstances of
extreme poverty and landlessness redistribution of land can also enhance efficiency by improving the
nutritional wellbeing and thus the productive capacity of the population” [57] (p. 2731).
Third, land redistribution interventions can enhance the likelihood of CSA adoption. This effect
may occur through the combination of two automatic channels. The first channel relates to the link
between the land redistribution pillar and the agroecological conditions box at the bottom of Figure 1
(arrow “1c”). In fact, the redistribution of land will define the agroecological conditions under which
farmers will be operating their newly obtained land. Land reform beneficiary farmers will obtain land
with different agroecological characteristics depending, for instance, on the specific location of the
attributed land. In turn, these agroecological conditions will influence the farmer’s land use, including
whether or not the farmer will be prone to adopt particular types of CSA practices.9 In this regard,
empirical literature is consistent with the intuition that agroecological conditions affect adoption of
agricultural practices with climate-smart potential, both quantitatively (i.e., the amount of practices
adopted and the intensity of adoption) and qualitatively (i.e., the types of practices adopted) [11,66–73].
7 A caveat here is that the agricultural productivity gains derived from land redistribution may not necessarily be sustainable.
This factor provides an additional justification for the inclusion of the adoption of CSA practices within this framework as a
means to attain the objective of sustainable increases in agricultural productivity.
8 [61], for instance, finds an IR for 12 of the 15 countries studied and indicates that the results from the three countries for
which no statistically significant relationship was found (Peru, Bangladesh and Thailand) were “probably due to the limited
number of observations [ . . . ] scanty information [ . . . and] limited farm differentiation” [61] (p. 524).
9 The propensity of the farmer to adopt particular CSA practice(s) will of course also be dependent upon the farmer’s
information and knowledge of the CSA practice(s). Moreover, beyond the farmer’s intention to adopt particular CSA
practice(s), there may exist barriers that limit the possibility for the farmer’s intention to translate into actual implementation
(e.g. lack of tenure security, poor access to markets, infrastructure and rural advisory services). These aspects further
substantiate this paper’s thesis that land reforms which combine interventions on the various CSLR pillars can substantially
enhance the likelihood of CSA adoption.
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Along with the agroecological conditions at the farm level, there exists a second automatic channel
linking land redistribution to CSA adoption which can be visualised in Figure 1 by arrow “1d” linking
the land redistribution pillar to the CSA adoption octagon at the centre of the figure. This channel can be
traced back to one of the root causes of the IR described above: the existence of lower labour transaction
costs for smaller farms compared to larger ones. This creates an incentive for smaller farms to invest in
labour intensive agricultural practices [18,36,61]. In turn, labour intensive agricultural practices, such
as soil and water conservation practices (e.g., building and maintaining contour ditches, live and/or
dead barriers, terraces, zaï pits), vegetable growing (in place of, or in addition to, cereals) and more
intensive use of by-products (e.g., zacate—for live barriers, for feeding livestock and for sale—green
and animal manure) are all practices that have the potential to be considered as climate-smart since
they can produce beneficial effects on the three CSA objectives [1]. Therefore, redistributing land
from farmers with large amounts of land, who experience relatively high labour transaction costs,
to the landless or to farmers owning very small land parcels and thus with lower labour transaction
costs, can generate positive effects in terms of CSA adoption. In studies that have analysed the
determinants of practices with climate-smart potential, there is evidence that farm size affects adoption
of such practices [68,71,74–77]. This would imply that the IR between farm size and land productivity
described above could also apply to farm size and CSA adoption.10
In summary, despite the large variation in the triggering factors and characteristics of land
redistributions, theory and empirical evidence suggest that land redistributions can produce a wide
range of beneficial effects on the livelihoods of rural populations. These include generating social,
economic and political improvements (i.e., achieving the ‘traditional’ objectives of land reformers), as
well as environmental improvements via farmers’ adoption of CSA, thus contributing to the attainment
of CSA objectives (arrow “a” in Figure 1). Indeed, these categories of objectives are interconnected
(hence the double-sided arrow “b” in the figure).11
These effects uncover the first of the two iterative elements present in the CSLR framework.12
The combination of beneficial effects of land redistribution on both categories of ‘intermediate’ objectives
(i.e., ‘traditional’ and CSA objectives) would result in improved agroecological and socio-economic
conditions of the farm and farm-household (arrows “c” and “d” in Figure 1, respectively). In turn,
these new agroecological and socioeconomic conditions would influence the type of CSA practice(s)
most appropriate to the farm and the propensity of farmers to adopt CSA practices/technologies.
This is represented by arrow “A“, feeding back from the agroecological and socioeconomic conditions
box at the bottom of Figure 1 to the CSA adoption octagon at the centre of the figure. A farmer in a
particular socioeconomic state, experiencing particular agroecological conditions, may be more or
less prone to adopt specific CSA practices based on how these conditions are affecting (or have the
potential to affect) the farm-household’s food security and livelihoods. Thereafter, the adoption of
CSA (and its consequent effect on the CSA objectives) would lead to a further improvement in the
agroecological and socioeconomic conditions of the farm and of the farm-household giving rise to a
potentially virtuous cycle.
10 It should be noted here, however, that the empirical evidence in this regard is not conclusive. There exist studies that
have found a positive relationship between farm size and CSA adoption [11,12,78]. Inconclusive results on the relationship
between farm size and agricultural technology adoption have also been highlighted in earlier studies [79]. However, in
our view, this is likely to be due to the fact that most studies of adoption of practices with climate-smart potential focus
on smallholder farmers only and to the large variation in the specific agricultural practices analysed. This is confirmed
by studies that have analysed multiple practices with climate-smart potential and found positive effects of land size on
adoption of certain practices and negative effects on adoption of other ones [74,80–82]. Interestingly, studies investigating
the effect of CSA adoption on productivity have also confirmed the presence of the IR between farm size and land
productivity [11,68,74,83].
11 Sustainable increases in agricultural productivity, for instance, would translate in agricultural output growth and in
economic growth.
12 The second is described at the end of Section 4 below.
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3.2. Pillar II: Tenure Reform
The second pillar presented in the CSLR framework is tenure reform. Prior to describing the
channels linking tenure reform to CSA adoption and to the ‘intermediate’ and ‘ultimate’ objectives
of land reformers summarised in Figure 1, an introduction to some of the fundamental concepts
underlying tenure reform is provided in the following two paragraphs.
Land tenure corresponds to “the relationship, whether legally or customarily defined, among
people, as individuals or groups, with respect to land and associated natural resources (water, trees,
minerals, wildlife, etc.). Rules of tenure define how property rights in land are to be allocated within
societies.” [25] (p. 46). From this definition, two further clarifications should be made. First, given
the prominence of property rights in this definition, it is important to understand and distinguish
between different categories of property rights to land, which can be pooled under the bundle of rights
metaphor.13 Rights of control (or of management) correspond to the possibility of deciding what
activities shall or shall not be undertaken on the land as well as to decide who can or cannot access
and use the land. Use rights (or rights of enjoyment) relate to the possibility to concretely undertake
the given range of activities on the land. Transfer rights, in turn, determine the possibility to sell,
lease, convey or mortgage the land, thereby offering the possibility to reassign use and/or control
rights. The existence of these different categories implies that there may be, at any given moment
in time, multiple actors with different rights to the same land.14 The second clarification relates to
the different types of land tenure that can be present within a given country. In general terms, it is
possible to categorise these under four different types, namely nationalised tenure, freehold tenure,
leasehold tenure, and customary tenure [89].15 In nationalised (or State) land tenure systems, the State
has the rights to the land and can decide to allocate (partial) transfer rights as well as control and
use rights to communities or individuals. In freehold (or private) tenure, an individual or a group of
individuals is provided with full transfer, control and use rights. In leasehold tenure, an individual or
a group of individuals has been transferred, for predetermined periods, use and/or control rights to
the land, and in rare circumstances also partial transfer rights (e.g., the rights to sub-lease the land).
Finally, in customary tenure, indigenous communities have traditional rights to the land and can
allocate, according to customary norms, land use rights to individuals or groups. It is worth noting
that although customary tenure rights were once considered to be informal rights, there are now a
number of countries across the globe (e.g., Armenia, Bolivia, China, Costa Rica, Dominica, Fiji, Guyana,
Malaysia, Mozambique, Papua New Guinea, Peru, South Africa, South Sudan, Tanzania, Uganda, etc.)
where customary rights are recognised by statutory legislation and can thus be considered in full effect
as formal rights [90].
Against this background, land tenure reform, i.e., the “changes to the rules of tenure” [25] (p. 47),
can involve very complex and heterogenous processes, but can often be undertaken to enhance the
land rights of populations and increase tenure security [29]. Tenure security can be defined as “the
certainty that a person’s rights to land will be protected” [25] (p. 48). However, and consistent with the
definition of tenure reform indicated above, the definition of tenure security can be extended to refer
not only to individuals, but also to groups of individuals and not only to land per se but more generally
to natural resources. It could therefore be read as the certainty that a person or a group’s rights to land
and associated natural resources will be protected. The importance of communities for tenure security is
recognised in [25]. However, in that volume communities are listed as one of the “sources of [a person’s
tenure] security” [25] (p. 19). We argue that, beyond representing a source of tenure security for its
members, communities/groups should also be a subject of tenure security recognised by other sources
13 See, for instance, [84,85] for information on the origin of the metaphor in property law.
14 Indeed, there may be more detailed categories, entailing that a more disaggregated list of sticks compose the bundle of rights
(see, for instance, [25,86] for a subject-specific categorisation; [87] for a disaggregation of two types of rights, namely use
rights and transfer rights; [88]).
15 It often occurs that several tenure types are present within the same country.
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(such as local, regional, central governmental and legislative institutions). Amongst the prominent
tenure reforms, tenancy reducing reforms (including land to the tiller reforms), tenancy rebalancing
reforms and land formalisation reforms (including land registration and land titling) all have the
potential to increase tenure security. In practice, however, this is not always the case. Whilst tenancy
reducing reforms, for example, have had beneficial effects including increasing tenure security by
transforming tenancy into ownership in countries such as Japan, Taiwan and South Korea, less positive
results (and even increases in tenure insecurity resulting in several cases in forced evictions as a means
by the landowner to prevent facing the effects of the reform) have been reported for tenancy reducing
or rebalancing reforms in other parts of Asia [88] and in Latin America [34,91]. Similarly, it is now
recognised in the literature that land registration and land titling programmes do not automatically
confer tenure security to participating farmers in all contexts [17,30,92–94].
Tenure reforms, when effective in enhancing tenure security, can engender a number of positive
effects that are likely to stimulate CSA adoption and thus the attainment of the three CSA objectives,
as well as the attainment of the ‘traditional’ objectives of land reformers (Figure 1). These effects can
be grouped under six categories, namely the collateralisation effect, the assurance effect, the gains
from trade effect, the outside investment effect, the community tenure effect and the political stability
effect. [95] and [87] describe the first three effects, particularly in the context of land registration and
titling; [96] adds to these the outside investment effect and the community tenure effect, providing a
detailed analysis of how these five tenure security effects can affect CSA adoption; [33] also points out
the importance of the political stability effect.
The collateralisation effect implies that tenure security is one of the preconditions for
money-constrained farmers to access credit and thus to undertake long-term land-related investments,
including adoption of agricultural practices with climate-smart potential. Farmers with tenure security
can use land as collateral when approaching a lending institution, provided that the information
relating to this secure tenure is easily accessible to the lender. Hence, the relevance of this effect,
particularly for land registration types of interventions and the importance within these of establishing
a reliable land registry (and/or ensuring that a reliable land registry is in place), which would allow
the lender to easily access the required information. By mitigating the moral hazard and adverse
selection problems, and the associated transaction costs, land registration (and the presumed tenure
security that would accompany it) can transform the land asset from a state of dead capital to one of live
capital [97,98]. However, empirical evidence on this effect indicates that the hypothesised automatic
link between tenure reform and credit provision does not always occur [99,100]. This is due to several
possible factors. First, a key aspect related to this effect is that it mostly applies to land formalisation
interventions, which can be rendered ineffective under a number of circumstances (for a description of
these see, for instance, [92,101]). Second, the availability of land as collateral can be insufficient for
lending institutions to provide the loan. This is due to aspects such as the presence of covariance risk
in rural settings (and possibly also of collateral-specific risk), the costs of collateral registration and of
foreclosure, measured against the often relatively small loans demanded by farmers [92,94,102], but
also to the fact that a collateral is only one of the numerous requirements sought by formal lending
institutions when considering the issuance of a loan [103]. Moreover, there may also be a risk-rationing
effect occurring on the demand side, which may limit the amount of credit demanded by risk-averse
farmers [92].
The assurance effect is more psychological in nature compared to the collateralisation effect.
It implies that farmers with a (perceived) secure tenure will have an incentive to undertake long-term
land-related investments, including the adoption of practices with climate-smart potential, since they
are sufficiently confident that they (and their descendants) will reap the benefits associated with these
investments. In other words, if farmers are assured that the rights to their land are protected, they will
maintain it in such a way that the farm-households can benefit from it in the long term—they will
be better stewards of the land [104,105]. Moreover, the assurance effect is also considered to reduce
the incentives of farmers to invest resources (including labour and materials) in socially inefficient
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practices aimed at protecting their land from possible takeovers (e.g., building fences, guarding the
land) [106] and/or at resolving conflicts over land [107].
The gains from the trade effect extends the assurance effect by considering that, with enhanced
transfer rights, the farm-household can benefit from land-related investments, including investments
in adoption of practices with climate-smart potential, not only via farming activity but also via land
market activity (i.e., via the sale or rental of the land). In other words, by undertaking land-related
investments that improve the quality of the land, the value of the asset will increase, resulting in higher
land price if rented out or sold [87,95].16
The outside investment effect [96] relates to the positive externalities that particular land
uses—including the adoption of CSA practices—can generate and for which a farmer can be
compensated (e.g., via the payment for environmental services). In this regard, tenure security
can be considered crucially important for both the payor (who might find it inefficient to agree
payments if the rights to the land are not clearly defined) and the payee (who might not be willing
to undertake land-related investments without the security that she will be the recipient of the
compensation).
The community tenure effect [96] relates specifically to areas where traditional (customary) rights
to the land are present. In these areas, tenure security can be considered crucially important for the
realisation of the community version of the assurance as well as the outside investment effects (and of
the collateralisation and gains from trade effects in the cases where customary land can be mortgaged
and leased), which may thus create an important foundation for the adoption of CSA at the community
level. In other words, and as specified in our extension of the FAO definition of tenure security,
individuals require security of tenure but so do groups/communities. In this optic, the rights to the
land of communities can be granted and protected. This is consistent with provisions from section
nine “Indigenous peoples and other communities with customary tenure systems” of the Voluntary
Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the Context of
National Food Security (VGGT) endorsed by the Committee on World Food Security [108] (pp. 14–16).
It should be noted that such rights can apply not only to cultivated land but also to forest lands,
where sustainable forest management is often jeopardised by the lack of tenure security—as has been
witnessed in several lower-income countries [37,109,110]. Tenure security within a community can
also play an important role in substantially reducing the likelihood of land grabbing by external actors,
which have often been found to undermine sustainable land use through deforestation actions and
implementation of large-scale cash cropping. There is a consensus in the literature on large-scale land
acquisitions upon the positive effect that tenure insecurity exerts on large-scale land investments [111].
Finally, the political stability effect indicates that tenure security, by “providing small farmers
with a more significant stake in society” [33] (p. 163) and reducing their fears of dispossession, would
reduce potential conflicts between stakeholders and favour political stability [37,94].
A noteworthy aspect relating to tenure reform is the importance it can have in promoting gender
equality. Numerous national and global initiatives have been launched in this respect, based on
the notion, widely substantiated in the literature [39,112–114] that including gender equality in the
provisions for secure land rights (under any of the four land tenure types mentioned above) can lead
to substantial improvements in the livelihoods of rural populations, including via CSA adoption [115].
National initiatives include, for instance, the explicit reference to means of advancing women’s rights to
land in national legislation, policies and programmes (for individual country profiles see, for instance,
the FAO gender and land rights database: [116]). International initiatives include the consideration of
gender equality as a guiding principle of the VGGT [108], the inclusion of two specific land and gender
equality related indicators within the Sustainable Development Goals’ Agenda 2030—indicators 1.4.2
16 [87] (p. 374) renames this effect the “realizability effect”.
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and 5.A.1 [117], the establishment of a legal assessment tool for gender-equitable land tenure [118] and
several advocacy initiatives [119–121].
As indicated in the description of the above-mentioned effects, tenure reform can, via enhanced
tenure security, also stimulate the adoption of agricultural practices with climate-smart potential.
This is further confirmed by a large number of empirical studies [11,12,67–69,71–73,75–77,80,122,123].
Tenure reforms, by enhancing tenure security, would therefore generate a wide range of beneficial
effects, including enhancing the likelihood of CSA adoption and contributing to the attainment of
various economic, social and political objectives. The tenure reform pillar is therefore linked to the CSA
adoption octagon at the centre of Figure 1 (arrow “2a”) and to the ‘traditional’ objectives box (arrow
“2b”). In turn, CSA adoption is expected to have positive effects on the CSA objectives (arrow “a”).
Therefore, tenure reform can contribute to the achievement of both sets of ‘intermediate’ objectives
(i.e., CSA and ‘traditional’ objectives) and consequently lead to improvements in the agroecological
and socioeconomic conditions of the farms and farm-households (arrows “c” and “d”).
To conclude, it must be emphasised that inclusive processes warranting careful attention to,
and consideration of, the contextual environment—including not only the state of institutions and
governance, but also the existing cultural and social relations and the existing community-level
initiatives and demands—are essential in the design of particular tenure reforms. Neglecting such
inclusive processes can lead to the realisation of ineffective tenure reforms, as has been the case in a
number of countries, notably in Sub-Saharan Africa [87,94,124].
4. Support Services: Markets, Infrastructure, Rural Advisory Services
Land reforms can include interventions consisting of enhancing land reform beneficiaries’ access
to a range of support services. These services are generally directed at facilitating farmers’ access
to markets (e.g., financial markets, input/output markets, land markets) and to social and economic
infrastructure (e.g., rural roads, water supply systems, telecommunication, health and education
facilities)—hereafter Markets and Infrastructure (MaI)—as well as at enhancing farmers’ access to
information, knowledge and technologies (i.e., Rural Advisory Services—RAS).17 These support
services represent the third and fourth pillars included in the CSLR framework (Figure 1).
Access to these services is also important for smallholder farmers that are not land reform
beneficiaries [126]. However, in the presence of agrarian systems with very unequal distribution of
land, the demand for infrastructure development, extensive scientific research and the associated
advisory services can be deficient [18]. In other words, interventions that redress land inequality, such
as land redistribution and/or tenure reform, can generate a stimulus for the demand, and consequent
development, of MaI and RAS. As further described below, inadequate (or absent) access to MaI and
to RAS on behalf of land reform beneficiaries can limit the efficacy of the land redistribution and/or
tenure reform intervention.
Initiatives to foster land reform beneficiaries’ access to MaI and to RAS can be viewed as
complementary to the first two pillars of the framework. MaI and RAS are also strongly interconnected
and thus benefit from combined action. To guarantee, for instance, the success of interventions
undertaken to enable land reform beneficiaries’ access to financial market services such as index-based
insurance, a matching intervention enhancing land reform beneficiaries’ information and knowledge
upon the functioning of such services and upon how to concretely access such services should also be
introduced [127].
In the case of pre-reform unimodal agrarian structures, such as those present in several East
Asian countries, favourable MaI conditions and the gradual acquisition of relevant skills, managerial
17 A comprehensive definition of RAS is provided by [125] (p. 3): “systems that should facilitate the access of farmers,
their organizations and other market actors to knowledge, information and technologies; facilitate their interaction with
partners in research, education, agri-business, and other relevant institutions; and assist them to develop their own technical,
organizational and management skills and practices.”
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experience and knowledge for tenant farmers in the pre-reform era represented important factors
for the economic, social and political success of land reforms in these countries [46,128]. Similarly,
MaI and RAS played an important role in enhancing agricultural productivity and output growth in
several countries where successful de-collectivisation types of reforms were implemented (e.g., China,
Vietnam, a few former USSR countries [18]). Instead, in the presence of bi-modal systems, such
as in Latin America, Southern Africa and a minority of Asian countries [51], the need to break-up
large landholdings into smaller parcels and to settle farmers (who often had little managerial and
technological and market access knowledge) onto these required extensive pre- and post-settlement
support interventions, the shortage of which is often seen as one of the reasons for the limited economic,
social and political successes of these land reforms [38,49]. A number of other context-specific factors
have also contributed to these limited successes. In several Latin American countries, for instance, in the
decades that followed the 1961 US-backed Alliance for Progress, the political power of large landowners
influenced land reform processes in such a way that these elites resulted as the main beneficiaries of the
reforms. In countries such as Ecuador and Colombia, generous subsidies, tax advantages, price support
programmes, technological and infrastructural support were skewed towards large-scale farmers,
creating an inefficient transition to modern, capitalist, agriculture [34,91,129]. In Chile, the landed elites
strongly supported the 1973 Coup which led to the reversal of a large part of the redistribution efforts
undertaken under the Frei and Allende governments.18 Other relevant factors included “settlements
located in remote areas, poor land not well suited to farming poor management and bureaucratic
top-down controls, and so forth. These shortcomings are not inherent to land reform as a public
policy. Rather, they reflect a lack of commitment and effective political will and, at times, of course, an
insufficiency of resources for adequate implementation” [38] (p. 57). In recent years, however, there
has been a tendency for several Latin American governments to try and revive land reform efforts,
including via market-led land redistribution efforts.
Both MaI and RAS are thus important for the attainment of the ‘traditional’ objectives of
land reformers, and of individual CSA objectives, such as (sustainable) increases in agricultural
productivity.19 These channels are depicted in Figure 1 by the arrows labelled “3a“ and “3b“ linking
the MaI pillar to the ‘intermediate‘ objectives and by arrows “4a“ and “4b“ linking the RAS pillar to
the ‘intermediate‘ objectives.
4.1. Pillar III: Markets and Infrastructure
Beyond contributing to increases in agricultural productivity and to the realisation of ‘traditional’
objectives of land reformers, MaI development can enhance farmers’ opportunities to adopt CSA
practices and technologies. Therefore, the MaI pillar is also linked to the CSA adoption octagon in
Figure 1 (arrow “3c”). Access to financial markets, including credit and insurance, can generate an
important push for farmers to undertake investments in agricultural practices with climate-smart
potential, particularly for those farmers who are money-constrained and risk-averse [72,81,130–133].
Facilitating farmers’ access to input and output markets can also stimulate adoption of practices
with climate-smart potential [73,76,134–136]. Easier access to input markets results in a reduction in
the transaction costs linked to the acquisition of information upon CSA practices. Input providers
represent an important source of information for farmers throughout the globe, and increasingly so
18 The historical vote that took place in October 2020 in Chile, where an overwhelming majority (78 percent) of voters expressed
their will to have the 1980 (Pinochet-Era) constitution re-written, is an indication that the conservative interests perpetuating
inequality in the country are likely to be overhauled by a new democratic movement ignited by the quest for social rights
and equality. Beyond pressing rights such as housing, healthcare, and education, alternative rights to water, to land and
enhanced environmental rights compared to those present in the 1980 constitution (and subsequent revisions) may well
feature among the key themes that the Chileans elected to form the constitutional convention will be tasked to include in the
new constitution.
19 The same caveat reported in Section 2 (Pillar I Land Redistribution) above applies here: the agricultural productivity gains
derived from MaI and RAS interventions that are not determined by CSA adoption may or may not be sustainable.
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for small-scale farmers in lower-income country settings. These often lack the myriad of information
sources that large-scale farmers in higher-income countries are exposed to and therefore can benefit
significantly from information provided by input suppliers [137,138]. Indeed, easier access to input
markets also reduces the transaction costs associated to the acquisition of the necessary inputs required
for the implementation of CSA practices (e.g., seeds, equipment). Similarly, enhancing farmers’ access
to output markets can reduce transaction costs related to the sale of produce (reducing therefore the
so-called “marketability constraint” [66] (p. 83)) and enhance the likelihood of adoption of practices
with climate-smart potential, particularly those practices that result in more diverse production,
including the use of mixed cropping systems, crop rotation, intercropping and agroforestry.
Measures to facilitate access to these markets can include redressing inequalities in the provision
of subsidies, price support programmes and technological and infrastructural support away from
large-scale farmers to create a business environment in which small-scale land reform beneficiaries
can flourish [54,57,139]. Infrastructure development represents both a means to enhance market
access and to foster CSA adoption. Investments in infrastructure can include, for example,
construction/rehabilitation of roads, bridges, marketplaces, storage and processing facilities, power
plants and electricity networks, water supply systems for irrigation, as well as information and
communication technology infrastructure. These are measures that can be taken to facilitate farmers’
market access [72,140]. They also represent interventions that can spur adoption of practices with
climate-smart potential, such as sustainable irrigation methods, hermetic storage, crop diversification
and changes in crop calendars, among others [2,81,141,142].
In summary, MaI can play a critical role in enhancing the likelihood of CSA adoption, and in
contributing to the realisation of the ‘intermediate’ objectives outlined in the CSLR framework. Land
reformers should therefore carefully assess the state of MaI in the context of the land reform and
consider the viability of various MaI intervention options and strategies, as well as the risks associated
with a lack of intervention on MaI for the overall effectiveness of the land reform.
4.2. Pillar IV: Rural Advisory Services
Over the past decades there has been an evolution in the terminology used to describe advisory
services provided to farmers, and in the institutional arrangements and methods used for the financing
and delivery of these services [143]. A brief overview of the dynamics witnessed in the field of
advisory services is therefore provided prior to discussing the channels linking these to CSA adoption.
The terminology has evolved from the commonly used agricultural extension concept to agricultural
advisory services and, most recently, Rural Advisory Services (RAS). This reflects a shift in the type of
advisory support provided to farmers, in the way that support is conceived and provided to farmers
and in the type of stakeholders involved in the process. During the 1950-60s, agricultural extension was
conceived as a linear top-down, often one-size-fits-all, transfer of technology (ToT) from a technically
knowledgeable agent (commonly an employee of a public institution) to the farmer with the objective
of increasing production levels. Subsequently, the understanding that this type of model gave rise
to several weaknesses, including the lack of crucial feedback linkages between the farmers and the
providers of the extension support, led to the development of new approaches such as the Training
and Visit (T&V) system [144]. However, this system, which was strongly advocated by the World Bank
and implemented between 1974 and 1998 in a significant number of countries, proved financially
unsustainable and its impact difficult to demonstrate. This led to the collapse of T&V at the end
of the 20th century in most countries [145]. The model that emerged in the early 2000s was the
Agricultural Knowledge and Information System for Rural Development (AKIS/RD). This model,
conceptualized and promoted by the World Bank and FAO, explicitly considered the importance
of feedback loops amongst the three crucial actors of the knowledge triangle, namely agricultural
educators, researchers and extensionists, as well as with farmers, which were placed at the “heart
of the knowledge triangle” [146] (p. 2). This framework was thus innovative in that it radically
changed the dynamics of the relationships between actors, setting at the centre of the stage the farmers,
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thus rendering the system more demand-driven, and making “agricultural research, extension and
education appear as equal partners” [147] (p. 585). Moreover, it explicitly considered the possibility
of having public and private actors as well as civil society “participate meaningfully in decisions
about the design, implementation, funding and evaluation of education, research and extension
programmes” [146] (p. 14). AKIS/RD also recognized, and placed an emphasis on, providing different
solutions to different farm households based on their different agroecological and socioeconomic
conditions, as well as on the need to address challenges beyond those related to a deficit in agricultural
production. From the perspective of the advisory services provided to farmers, this implied considering
aspects such as environmental sustainability, health and nutrition, post-harvest handling, marketing
and integration in value chains, access to inputs and financial services and even off-farm activities.
The framework began contemplating a more holistic approach to advisory services in support of rural
populations and their livelihoods. It is in a similar vein that the Agricultural Innovation Systems (AIS)
came to light and that international initiatives such as the Global Forum for Rural Advisory Services
(GFRAS) were established. The AIS emerged in recognition of the rapid development of Information
and Communication Technologies (ICTs) and placed a renewed focus on innovation. In the literature,
AIS is often depicted as an expansion of AKIS/RD: in AIS the knowledge triangle framework is augmented
by explicitly including other stakeholders (such as consumers, agroprocessors, exporters, producer
organizations, input suppliers) due to their capacity to create and spread innovations and knowledge
relevant to farmers and rural populations [148]. More recently, a framework was conceptualised by
researchers at the International Food Policy Research Institute (IFPRI) expanding the AIS model to
include contextual factors as key inputs for the design of performant agricultural advisory services.
The double-sided interaction between farm households and advisory services is maintained in this
framework and is recognized as essential for attaining impact [143].20
Land reforms are expected to play a determinant role in the design and preparation of RAS,
notably those destined to land reform beneficiaries. Of course, RAS are commonly present also in
contexts where land reforms are not being planned or implemented. Nevertheless, land reforms can
play a determining role in tailoring RAS to beneficiary farmers’ conditions and demands. This is
showcased in Figure 1, where the agroecological and socioeconomic conditions box at the bottom of
the figure feeds back to the RAS pillar (arrow “B”). In effect, the specific agroecological conditions
pertaining to the beneficiary farmer’s land and the socioeconomic conditions of the farmer are key
elements that are to be considered when designing relevant RAS [151,152]. The type of RAS demanded
by land reform beneficiary farmers will also be influenced by the pre-reform tenure arrangements
existing in the specific context where the land reform is being implemented. In the case of redistributive
types of reforms, the quantity and nature of the RAS to be provided will be substantially larger and
more complex compared to, for instance, contexts where land reform beneficiaries were already farm
operators in the pre-reform era [19]. This is due to the fact that under redistributive types of reform
a more radical paradigm shift in the provision of RAS will be required. A transition will need to be
planned and implemented from a context where RAS are provided to a given set of farmers (most likely
experienced, presumably large, commercially oriented) to a state in which RAS need to be provided to a
significantly larger number of farmers with presumably different characteristics (e.g., less experienced
or with no experience, particularly farm management experience, with smaller landholdings, primarily
oriented at subsistence agriculture). The quantity and nature of RAS demanded by farmers will
be, at least in part, determined by the agroecological and socioeconomic conditions of the farm and
farm-household and by the quantity and nature of previous farming experience, including experience
in agricultural production and farm management [153,154].
20 It should be noted, in passing, that although this overview of the evolution of advisory services describes a close to
linear process, whereby models such as the ToT or T&V appear as obsolete and no longer present, in practice advisory
service providers continue to perpetuate traditional methods in several rural areas of lower-income countries (see, for
instance, [149,150]).
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This design phase of the RAS system needs to be participatory and inclusive, with the involvement
of the various relevant public institutions and of the farmers as key stakeholders, who appear in
Figure 1 in the form of an ellipse at the centre of the figure, but also of a multitude of other actors that
can contribute according to their comparative advantages to the design and subsequent provision
of RAS [143,144,155]. These various stakeholders, originating from the (national and international)
public and private sector, include financial institutions and financial service providers, agricultural
research institutions, education and training organisations, agricultural extension service providers,
climate and weather information institutions, information and telecommunication companies, input
suppliers and farmer organisations, among others, who interact and act in support of farmers’
livelihoods enhancement.
In turn, the appropriate design and provision of RAS by multiple stakeholders is expected to
stimulate farmers’ adoption of practices with climate-smart potential. This channel is portrayed
in Figure 1 by the arrow “4c” linking the RAS pillar to the CSA adoption octagon. There is
longstanding evidence in the literature that extension services can foster technology adoption in
agricultural production, mostly by increasing farmers’ exposure to, and information on, these
technologies [79]. More recent research has shown that RAS, including but not limited to extension
services targeting agricultural production, can represent a key foundation for smallholders’ adoption
of agricultural practices and technologies with climate-smart potential [2,135,156,157]. The expansion
of advisory services’ objectives beyond increasing agricultural production mentioned above has
led to the elaboration of guidelines and manuals promoting the adoption of CSA practices and
technologies via advisory services (see, for instance, [156–161]). Recent empirical evidence confirms
the importance that RAS can have on increasing farmers’ awareness of, and information on, practices
and technologies with climate-smart potential, thereby positively contributing to adoption of such
practices [14,66,74,141,162–164]. Indeed, in order for RAS to be impactful, it is not only important
that the quantity of advisory services be sufficient, but it is also essential that the RAS provided be
of considerable quality [72,165]. In addition, more specific RAS, directed for instance at enhancing
smallholder farmers’ knowledge upon options and strategies to access input/output and/or financial
markets, can prove important to complement MaI interventions and increase the likelihood of CSA
adoption [81,164]. Similarly, providing farmers with timely and localised weather-related advisory
services can enable farmers to reduce short-term risks (e.g., lack or excess rainfall at key crop
growth stages leading to crop losses) by undertaking specific actions (e.g., changing seeding/fertiliser
application dates, setting up irrigation systems). In an era of global warming, these weather-related
advisory services should be coupled not only with early warning systems, which can play crucial roles
in reducing crop losses (and loss of life), but also with interventions that provide farmers with accurate
and timely information and explanations on climate developments. Such climate-related RAS, which
would ideally be localised and participatory, integrating local farmer perceptions and knowledge with
scientific data, could better prepare farmers to consider and select the more appropriate medium to long
term risk-reducing and livelihood-enhancing strategies, including adoption of practices/technologies
with climate-smart potential [69,74,152,166,167].
These relations help uncover the second iterative process of the CSLR framework, which is
described in the conclusion of this section. We have seen that RAS have the potential to contribute not
only to the attainment of ‘traditional’ objectives of land reformers, but also to enhance CSA adoption,
thereby generating beneficial effects on the three CSA objectives. Now, the (partial) achievement
of both sets of ‘intermediate’ objectives (i.e., CSA and ‘traditional’ objectives) generates improved
agroecological and socioeconomic conditions of the farm and farm-household. In turn, this new
state of agroecological and socioeconomic conditions is expected to create a revised demand for
RAS on behalf of farmers, which could lead to renewed adoption of CSA, to further positive effects
on the ‘intermediate’ objectives of land reformers and thus to further improved agroecological and
socioeconomic conditions.
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5. Conclusions
In an era of global warming, the numerous challenges faced in rural areas of lower-income
countries are being exacerbated by the effects of climate change. Effective policies at the national
and local level are required to tackle these challenges whilst ensuring the best possible use of the
(limited) resources available. In this sense, policy initiatives can be sought to enhance farm-households’
adoption of agricultural practices and technologies that preserve ecosystem services without depressing
agricultural production and avoiding environmental resource overexploitation [168]. The CSLR
framework introduced in this paper presents an innovative way to conceptualise how land reform
programmes can generate beneficial effects not only on the attainment of the more ‘traditional’
objectives of land reformers (be they social, economic, political) but also of objectives related to
environmental sustainability.
The paper describes relevant channels through which ‘traditional’ objectives of land reformers, as
well as the three CSA objectives (sustainable increases in agricultural productivity, climate change
adaptation and climate change mitigation) can be attained. The importance of both redistributive and
tenure types of reforms, as well as the enhancement of opportunities for land reform beneficiaries to
access a wide range of support services are advanced in the paper as the key drivers for the attainment
of these ‘intermediate’ objectives. In turn, the (partial) achievement of ‘intermediate’ objectives is
described as generating positive effects on the ‘ultimate’ objective of land reformers within the CSLR
framework: improved agroecological and socioeconomic conditions of rural areas and populations.
Furthermore, two iterative processes are highlighted in the paper, indicating the possibility of a gradual
process towards the realisation of this ‘ultimate’ objective.
The theory and evidence discussed in the paper indicate that interventions related to individual
pillars of the CSLR framework can generate positive effects on the attainment of the ‘intermediate’
objectives of land reformers and may therefore be advisable. However, in order to further enhance the
likelihood of widespread CSA adoption, policymakers should carefully assess and consider whether
opportunities exist to intervene on the four policy levers (i.e., on the four pillars of the CSLR framework).
In terms of its potential use, the CSLR framework is intended for both applied research and
policy. On the former, the framework can be utilised as a basis for the realisation of empirical studies
on the specific channels depicted within it in different land reform contexts. This would provide
further context-specific validation or refutation of the propositions included in this paper, thereby
generating a more solid evidence base that policymakers can rely upon. Moreover, researchers can
adapt the framework to study a variety of policy interventions, beyond land reforms, that are aimed
at supporting specific groups within a country’s population, such as refugees, ethnic minorities or
other vulnerable groups, in implementing agricultural practices with climate-smart potential and in
attaining economic, social, political and environmental objectives.
On the policy front, the framework can serve as a conceptual guide in the (re)design phase of a land
reform programme. It can be used to assist policymakers in decision-making processes related to the
CSLR policy levers, both in terms of mode and extent of action. Moreover, the CSLR framework can be
used as a basis for the preparation of monitoring tools that can be employed during the implementation
phase of the land reform programme in order to track progress (and uncover difficulties) related to
the achievement of the ‘intermediate’ and ‘ultimate’ objectives outlined in the framework. Finally,
elements of the CSLR framework can be used to support efforts undertaken by governments to raise
the financial resources necessary to complement budgetary resources allocated to the implementation
of land reform programmes. In effect, by explicitly integrating environmental objectives linked to
climate change within the land reform programme, additional financing windows can be explored,
including multilateral climate funds (e.g., Green Climate Fund, Green Environment Facility Funds,
Adaptation Fund), climate funds linked to international development banks (e.g., World Bank, African
Development Bank, Asian Development Bank, InterAmerican Development Bank) and funds sourced
through the National Determined Contribution (NDC) partnership [169].
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Indeed, both of these intended uses of the framework are ultimately directed at farm-households.
Farmers are at the centre of the CSLR framework and adequate platforms and systems must exist (or
be created) to ensure that farmers can actively participate in local and national land reform processes.
In terms of its limitations, the CSLR framework, by being purposefully generic, does not include
a specific diagnostic approach applicable to the exact circumstances of a given individual country
context. In other words, the framework offers a departure point from which further context-specific
analyses can be undertaken. Moreover, for reasons of space and focus, this study does not include a
detailed analysis of the various additional socio-economic policy interventions, beyond land reforms,
that may contribute to farm-households’ adoption of CSA (be it in the agricultural, health, education
sector). These may indeed represent relevant complements or substitutes to land reform interventions
depending on the specific conditions faced by populations within the different country contexts.
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